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blast transition. In addition, IF staining for cytoskeletal f-
actin and VE-cadherin in HUVECS was performed.
Results: Characterisation of PCs showed positivity for CD44,
Cd90, PDGFR-beta, CD105, NG2, and negativity for CD31,
CD45, CD146 and CD73. HUVEC subjected to low and high
shear stress aligned and elongated in ﬂow direction. PCs
subjected to shear stress, revealed an opposite behavior to
HUVEC, aligning almost perpendicular to ﬂow. qPCR analysis
of PCs and HUVEC with no, 10 or 30 dyn shear stress revealed
that endothelial cells upregulated the extracellular matrix
protein versican (2 fold increase of normalized gene expres-
sion to GAPDH) and its protease ADAMTS1 (4 fold increase),
while TIMP3, a tissue inhibitor of matrix metalloproteinase
was upregulated under high shear stress in pericytes (3 fold
upregulation). In addition, plasma was upregulated in HUVEC
but not PC.
Conclusion: Shear stress induces extracellular matrix turn-
over and in pericytes leads to upregulation of proteases
known to stabilise the vascular wall. Pericytes in contrast to
endothelial cells align perpendicular to ﬂow direction. Co-
culture experiments with pericytes and ECs under ﬂow are
planned to verify monoculture results.HIF-1a Expression Precedes Ephrin-B2 Expression During AVF
Maturation
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Introduction: Arteriovenous ﬁstulae (AVF) continue to show
poor clinical results, with 50% 1-year patency. To under-
stand AVF maturation, we previously reported a novel
mouse AVF model recapitulating human AVF maturation. In
order to determine if AVF have increased arterial identity,
we examined Ephrin-B2 expression, an embryonic deter-
minant of arteries. Since AVF creation may be associated
with surgical injury and generation of reactive oxygen
species, we also examined whether HIF-1a is expressed as
well as its temporal relationship to Ephrin-B2 expression.
Methods: Aortocaval ﬁstulae were created in C57Bl/6 mice,
and sham-operated mice were controls. Specimens of AVF
or inferior vena cava were explanted up to day 42. Analysis
was performed with Amplex Red for extracellular H2O2, and
qPCR, immunohistochemistry, and Western blotting for
Ephrin-B2 and HIF-1a.
Results: AVF released more extracellular H2O2 compared to
veins (n ¼ 3; p ¼ 0.007). AVF expressed increased numbers
of Ephrin-B2 transcripts between days 7 and 21 post-
operatively (n ¼ 8; p < 0.05, ANOVA), and increased
numbers of HIF-1a transcripts between days 3 and 21 (n¼ 8;
p < 0.05, ANOVA). Western blot showed increased Ephrin-
B2 (n ¼ 3; p ¼ 0.036) and HIF-1a (n ¼ 3; p ¼ 0.049) protein
density compared to veins (postoperative day 3). Immuno-
histochemistry showed increased Ephrin-B2 and HIF-1a
immunoreactivity in the AVF endothelium (n ¼ 2; day 3).Conclusion: AVF have increased expression of both Ephrin-
B2 and HIF-1a during early maturation. HIF-1a expression
temporally precedes Ephrin-B2 expression, suggesting that
HIF-1a may induce Ephrin-B2. These results suggest that
clinical strategies to improve AVF outcomes could target the
oxidative stress pathway.
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Introduction: Diabetic foot ulceration is a common and
challenging complication of diabetes, and leads to a 20
times greater risk of major amputation compared to non-
diabetics. There is increasing recognition of diabetes as a
pro-inﬂammatory condition and evidence that toll-like re-
ceptor 4 (TLR4) activation is involved in its systemic path-
ogenesis and the subsequent impairment of wound healing,
however the mechanism remains unclear. We aim to study
the effect of simulated diabetic-ischaemic conditions on
TLR4 function in dermal ﬁbroblasts.
Methods: Human ﬁbroblasts were cultured at physiological
glucose concentration (5.5 mM) and subsequently exposed
to glucose concentrations from 0 mM to 25 mM for 24
hours. Identical samples were placed within a hypoxic
chamber for 8 hours. Cell lysate protein and supernatant
were harvested and western blot assays for TLR4, MyD88
and cleaved Caspase 3 were undertaken. Migration was
assessed by scratch wound assay. The effects of MyD88 and
TRIF inhibitory peptides and TLR4 neutralising-antibody and
antagonist on ﬁbroblast migration were assessed in the 25
mM glucose groups.
Results: Hypoxic conditions led to an increase in TLR4
protein expression. This effect was signiﬁcantly increased (p
< 0.05) in very high glucose concentrations (25 mM), and
resulted in increased apoptosis (cleaved-caspase3) and IL-6
release. TLR4 inhibition reduced TLR4 protein expression
and apoptosis (p < 0.05) in these same conditions. Hypoxia
resulted in impaired ﬁbroblast migration, particularly at
high glucose concentrations (p < 0.05). Inhibition with a
MyD88 inhibitory-peptide and a TLR4 neutralising-antibody
and antagonist ameliorated the effects of high glucose and
ischaemia (p < 0.05).
Conclusion: Hypoxia stimulates an up-regulation of TLR4
protein expression and this effect is exaggerated by
hyperglycaemia. This results in an increase in cellular
apoptosis. Inhibition of TLR4 resulted in a signiﬁcant
reduction in TLR4 protein expression and conferred a pro-
tective effect through reduced apoptosis. The migration of
ﬁbroblasts in hypoxia was also disproportionately impaired
in the very high glucose treatment groups. TLR4 and myd88
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migration under these conditions. We conclude that the
synergistic effect of hyperglycaemia and ischaemia occurs
through inﬂammatory processes mediated via the MyD88-
dependent TLR4 pathway. This results in increased tissue
damage through apoptosis, leading to further upregulation
and activation of TLR4. Wound healing may be further
impaired through a functional reduction of ﬁbroblast
migration in conditions commonly found in diabetic pa-
tients with concomitant ischaemia.
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Introduction: In cardiac muscle, ischemia reperfusion
injury is inﬂuenced by mitochondrial function, which may
be upregulated by focal adhesion kinase (FAK). Aim was
to determine whether increased expression of FAK
reduced rhabdomyolysis also in skeletal muscle and to
what extent any protective effect depended on oxidative
muscle ﬁber type (i.e. its mitochondria content).
Methods: In a translational in-vivo experiment, rat lower
limbs were subjected to 4 hours of ischemia followed by 24
(or 72) hours of reperfusion. FAK expression was stimulated
seven days before by somatic gene transfer and outcomes
were measured against empty transfer controls. Slow
oxidative (i.e. mitochondria-rich) and fast glycolytic (i.e.
mitochondria-poor) type muscles were analysed separately
for signs of rhabdomyolysis, apoptosis and inﬂammation.
Severity of reperfusion injury was assessed using paired
non-ischemic controls whereas systemic effects were
assessed using sham controls.
Results: After 24 hours of reperfusion marked rhabdo-
myolysis was found in non-transfected and empty trans-
fected fast type muscle with physiologically elevated levels
of FAK and apoptosis markers (i.e. BAX protein). As ex-
pected, previous FAK gene transfer increased FAK concen-
tration signiﬁcantly (p < 0.05). In contrast, BAX levels were
reduced 6-fold (p < 0.05) with a consistent trend for 2-fold
reduced rhadomyolysis (p ¼ 0.08). Slow oxidative muscle
physiology reacted differently. Here rhabdomyolysis did not
appear before 72 hours of reperfusion and FAK levels were
not altered by gene transfection (p ¼ 0.66).
Conclusion: Reperfusion-induced rhabdomyolysis in skel-
etal muscle is a ﬁber type-speciﬁc phenomenon that is
modulated by functional mitochondrial reserves. Stimu-
lation of FAK expression to exploit these reserves is apotential therapeutic approach in fast type muscle to
reduce apoptotic tissue loss associated with acute limb
ischemia.
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Introduction: Venous thromboembolism (VT) is one of the
most widely spread and socially important multifactorial
cardiovascular diseases. Damage to the vessel wall, mainly
endothelium, is the primary step in the thrombosis initiation.
It also leads to the disturbances of endothelium functions i.e.
endothelial dysfunction. Oxidative stress is one of the most
probable factors of endothelial cells damage. In this study,
we estimate the efﬁcacy of different experimental models of
venous endothelial dysfunction on animals with its further
correction with the puriﬁed micronized fraction of ﬂavo-
noids, particularly the inﬂuence of this drug on oxidative
stress markers and nitric oxide (II) (NO) levels.
Methods: The experiment was carried out on 105 Wistar
rats which were divided into 3 groups, 35 animals each: L-
NAME-induced endothelial dysfunction, deep venous
thrombosis, and postthrombotic syndrome. Puriﬁed
micronized ﬂavonoid fraction of diosmin was adminis-
trated during 6 months in dosage 100 mg/kg/day. Blood
samples were collected from experimental animal on
ﬁxed dates (1, 2, 3, and 6 months). Super-oxide dismutase
(SOD), malone dialdehyde (MDA) and NO levels were
measured.
Results: Statistically signiﬁcant decrease of NO level and
increase of SOD and MDA levels were observed in all
groups once each experimental model was established (p
< 0,05). Administration of puriﬁed micronized fraction of
ﬂavonoids led to statistically signiﬁcant (p < 0,05) in-
crease of NO synthesis and decrease of MDA and SOD
levels in all groups during experiment. Levels of all
studied metabolites reached their initial values by the
end of the 1st month upon administration of the study
drug and remained stable during the rest of experiment.
Possibly, administration of puriﬁed micronized fraction of
ﬂavonoids led to lower activity of SOD due to decreased
lipid peroxidation.
Conclusion: Chosen experimental models allow studying
different diseases of venous system regarding venous
endothelial dysfunction. Administration of puriﬁed
micronized fraction of ﬂavonoids improves endothelial
function due to increased production of nitric oxide (II) and
decreased production of free radicals.
